Analysis of cell ploidy in histological sections of mouse tissues by DNA-DNA in situ hybridization with digoxigenin-labelled probes.
DNA-DNA in situ hybridization, with two digoxigenin-labelled, chromosome-specific DNA probes, was used to determine the number of copies of a given chromosome in interphase nuclei and so identify putatively polyploid nuclei in histological sections of several mouse tissues. One hybridization site per diploid genome was expected for tissues with hemizygous markers: male mice hybridized with a Y chromosome probe (pY353/B) or hemizygous transgenic mice hybridized with a beta-globin probe (pM beta delta 2). Nuclei with more than one hybridization site were considered putative polyploids. Three groups of experiments were undertaken: (1) evaluation of the method, using mouse liver sections; (2) studies of tissues already known to contain polyploid nuclei, and (3) studies that resulted in the discovery that the mouse ovary contains polyploid nuclei. First, control studies showed that the ability to detect the target DNA sequences was affected by section thickness. Studies of nuclear ploidy in the developing mouse liver revealed a pattern similar to that established by previous studies using DNA content as a criterion for ploidy. At birth, only about 5% of the liver nuclei were polyploid; this increased to 10-15% by 10-20 days and was followed by a sharp increase in the frequency of tetraploid nuclei between 20 and 40 days (to about 35%) and a more gradual increase in higher order polyploid nuclei. Secondly, this technique was used to confirm that polyploid (mostly tetraploid) nuclei were present in the bladder epithelium, heart, uterine decidua and placental trophoblast. Higher order polyploidy was seen in large bone marrow cells (megakaryocytes) but not in the even larger trophoblast giant cells of the placenta, thus confirming previous claims that these cells are polytene rather than polyploid. Thirdly, putatively tetraploid nuclei were found in the ovarian follicle and corpus luteum. As far as we are aware, this is the first time polyploid nuclei have been reported for the mouse ovary.